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This study examines the impact of design on customer upgrading frequency, and differentiates between functional 
and aesthetic aspects of design. For the empirical study, we conducted an intercept survey in Beijing and Shanghai 
with Chinese consumers (n=170) in a retail mall setting. The survey’s results suggest that the functional design 
aspects of mobile phones (screen size, keyboard, and width of body) affect perceived ease of use, and that design 
aesthetics (color and thickness of body) moderate the relationship between satisfaction and upgrading frequency. 
However, we did not gain significant results for the relationship between functional design and perceived usefulness. 
The results provide initial evidence of the importance of design for consumers when upgrading their mobile phones. 
The findings highlight the need to further investigate the impact of design.  
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INTRODUCTION 
The technological boom in the beginning of the 21
st
 century produced radically new products that changed the way 
people communicate and interact with each other. This was particularly the case with mobile phones, which have 
evolved from simple communication devices to multiplex innovations whose new features (such as picture 
messages, cameras, apps along with features such as being smaller). One important topic for the mobile phone 
industry is consumer upgrading of mobile phones. The global penetration rate of mobile phones in 2013 was 96.2 
percent of the population (http://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx), meaning that most people 
own a mobile phone and thus one could argue that the mobile phone market is saturated and that the only way 
organizations can make profit is by convincing customers to upgrade their phones. In other words, upgrading is a 
significant part of many companies’ revenue (Okada, 2006). At the same time, many technology companies face 
harsher competition and have difficulties finding a competitive edge. Because we can argue that the radical 
technological innovative period has passed and that the mobile phone market is relatively matured, companies will 
find it increasingly more difficult to convince consumers to upgrade their products (Okada, 2001; Shih & Schau, 
2001).  
 
In this paper, we argue that, in the mobile phone industry, design can play a significant role in how frequently 
consumers upgrade their mobile phones. We refer to “frequency of upgrading” here as the rate at which consumers 
replaces their product in a specific product category. Design is particularly important in the mobile phone industry 
because companies are looking for new ways to differentiate themselves from the competition, and design offers an 
avenue for achieving this goal because product differentiation through the existing mobile service platforms is 
becoming increasingly difficult. Indeed, contemporary mobile service platforms (Tuunainen & Tuunanen, 2011; 
Tuunainen, Tuunainen, & Piispanen, 2011), such as Apple’s App Store and Google’s MarketPlace, offer millions of 
different apps and services. These mobile service platforms enable consumers to enjoy similar mobile services 
across all platforms. For example, many of the popular apps are available on all popular mobile service platforms 
(e.g., the Angry Birds game from Rovio or the Spotify music service are available on all phones that run Apple iOS 
and Android operating systems—the vast majority of mobile phones today). To this end, content differentiates 
mobile phones less than it used to and a product’s visual appeal might become more important. 
 
In this paper, we investigate how mobile phones’ design affects upgrading frequency by taking into account the 
perceived ease of use, usefulness, and satisfaction of customers’ current mobile phone. Following Veryzer (1995), 
we differentiate between functional and aesthetic design. We use functional design refers to a product’s 
configuration, which communicates the product’s use and operating procedure to the consumer. We use aesthetic 
design to refer to a product’s characteristics that are visually pleasing. We propose that a mobile phone’s functional 
design elements (body width, screen size, and keyboard) significantly influence perceived usefulness and ease of 
use, which, in turn, influence satisfaction. Furthermore, we propose that aesthetic design (color and body thickness) 
positively moderates the relationship between satisfaction and upgrading frequency. 
 
This paper is structured as follows: the theoretical background section reviews the literature on upgrading frequency 
CONTRIBUTION 
This study contributes to the literature by showing that design plays an important part of upgrading frequency, and that functional and aesthetic 
design elements have a differential impact on upgrading frequency. More specifically, our findings show that design variables can help to 
predict upgrading behavior. Whereas previous research has largely focused on technological advancement as a predictor for upgrading 
decisions, we argue for including functional and aesthetic design as predictors. Our findings demonstrate that the functional design aspects 
increase customer satisfaction, but aesthetic aspects such as color and thickness of body to affect positively to consumers’ upgrading 
frequency. Also, aesthetic design seems to enhance the relationship between satisfaction and upgrading frequency, making aesthetic design an 
important component;  although consumers are satisfied with their current phone, they may still upgrade for aesthetic reasons. 
 
The study contributes to practice in several ways. First of all, practitioners should focus on different design aspects depending on whether they 
want to increase consumers’ upgrading behavior or perceived ease of use. In order to increase perceived ease of use, firms should design 
phones that have a large screen, fewer visible buttons, and a relatively narrow body. Furthermore, our results indicate that in order to increase 
upgrading  frequency, firms should carefully consider of using colors other than gray, black, and white and emphasize thinness of the phones. 
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and design literature, and includes the hypotheses that we tested. The methods section presents the conducted 
study. The results section overviews the findings, and the discussion section discusses the study’s findings, 
implications, and limitations. 
THEORETICAL BACKGROUND 
In this section, we review the product upgrading literature and design literature. We present a proposed model that 
integrates design, experiences with current products, upgrading frequency, and discuss how we developed our 
hypotheses. 
Upgrading frequency 
A firm’s customers can be divided into two groups: customers who purchase a product from a specific product 
category for the first time, and customers who already own a product from that category but have decided to replace 
their old product by upgrading it  with a newer version (Shih & Schau 2011). Although researchers have typically 
focused on new buyers, they have provided arguments suggesting that upgrading comprises an important part of 
firm revenue (Okada, 2006). Customer upgrading can even be seen as necessary for survival, especially in markets 
that are relatively saturated, such as the mobile phone industry. Thus, it is in firms’ interest to increase customers’ 
upgrading frequency.  
 
Previous research has documented that customers use different psychological models when they purchase a 
product for the first time compared to when they upgrade an existing product. Okada (2001, 2006) argues that, in 
general, consumers are reluctant to upgrade their products because, most often, the old product is still functioning, 
and replacing a product that still works fine is mentally perceived as a cost since the old product’s value has not 
been used to its fullest. Therefore, upgrades are easily constructed as losses in the consumer’s mind (Okada, 2001) 
and increasing consumers’ mobile phone upgrading frequency is accordingly challenging. 
 
The literature on upgrading has proposed different strategies that firms can employ in order to convince consumers 
to upgrade their products. Okada (2006) documents that consumers are more likely to upgrade their current product 
with a new one if the two are perceived as very dissimilar. Moreover, it seems like consumers are more willing to 
upgrade if the product is perceived to have only a few but new features, as opposed to enhanced, features. 
Somewhat conflictingly with these findings, Shih and Schau (2011) found that hedonic arguments supporting 
upgrading are more effective than technological arguments since the former makes consumers anxious about new 
possible improvements in technological features, which, in turn, makes them delay their upgrading decisions. In 
conclusion, emphasizing technological features is associated with both positive effects on upgrading (Okada, 2006) 
but also negative effects since it might cause consumers to wait for even more superior technological advancements 
(Shih & Schau 2011). Thus, a marketing strategy focusing on technological advances is not likely to come without 
risks. In this paper, we consider other product aspects that are likely to impact upgrading frequency. Drawing on 
Okada’s (2006) findings that dissimilarity makes consumers more likely to upgrade their products, we propose that 
design will increase upgrading frequency.    
Design 
Visual product design refers to a product’s external visible features (Berkowitz, 1987; Bloch, 1995; Talke et al., 2009; 
Sewall, 1978). In a broader sense, design encompasses both functional design (i.e., how an object’s elements are 
organized) and aesthetic design (i.e., a product’s shape and/or color) (Veryzer, 1995). Product design plays a 
growing role as a determinant of consumer behavior, especially for technology products. Companies produce 
products whose features are similar and thus need design to differentiate their products from those of their 
competitors (Berkowitz, 1987; Bloch, 1995). Design provides several commercial benefits for companies. For 
instance, design can improve customers’ evaluation of (and satisfaction with) a product (Berkowitz, 1987; Tractinsky, 
Katz, & Ikar, 2000), foster continuity in a firm’s product line, and draw attention to a firm’s new products (Person et 
al., 2007). 
 
Moreover, a product’s design influences how consumers initially view it and therefore how they perceive its 
characteristics such as power, sophistication, softness, genuineness, and comfort (Mugge, Govers, & Schoormans, 
2009). Product design also helps consumers to categorize the product as a luxury, commodity, or novelty product 
(Bloch, 1995; Warlop, Ratneshwar, & van Osselaer, 2005). According to Yalch and Brunel (1996), products with 
unique and innovative designs can help consumers satisfy their need for acceptance by a certain group and to 
differentiate themselves from others. Thereby, design helps consumers satisfy their social needs.  
 
The literature on design generally differentiates between functional and aesthetic design (Person et al., 2007; 
Veryzer, 1995). Functional design is associated with engineering, but also involves usability and perceived ease of 
use (Veryzer, 1995). Veryzer (1995) argues that design helps consumers to explain the value and usage of 
  
36 
Volume 15 Issue 1 Article 3 
technically complicated products. According to Veryzer, this facet of design is of growing importance because 
people interact with complex technology on a daily basis. Therefore, from an operational point of view, products 
need to be designed to facilitate product understanding.   
 
Aesthetic design refers to a product’s visual identity. Firms often aim to create distinct visual identifies for a new 
product or a family of products in order to create aesthetic and/or symbolic implications (Bloch, 1995; Crilly, Moultrie, 
& Clarkson, 2004; Veryzer, 2000). Aesthetic considerations, such as shape, symmetry, and texture, have also 
increased in importance as companies introduce products that are relatively similar (Veryzer, 1995). 
 
In this study, following Talke et al. (2009), we classify a mobile phone’s screen size, keyboard design, and body 
width as functional design aspects. Today, people use mobile phones for much more than just making phone calls; 
these devices enable other types of interaction, such as reading and writing emails, browsing the Internet, 
navigating, listening to music, and watching television and movies. Since mobile phones today often include all 
these functional elements, the size of the screen in relation to the body, the keyboard, and the width of the body 
constitute functional design elements of mobile phones. The aesthetic elements of design include the color and 
thickness of body. The color of a mobile phone does not have any functional effects on the phone. In design terms, 
body thickness is both functional and aesthetic. As consumers associate thinness with state-of-the-art technology, 
the mobile phone industry tends to produce thinner devices that do not necessarily feature higher functionality 
(Ermolov et al. 2007). Because thinness in itself does not improve the functionality of the phone, we proposes that 
thinness is an aesthetic dimension of phone design. Table 1 summarizes the two design dimensions and their 
features and definition/categorization. 
 
Table 1. Design dimensions and definitions 
Dimension 
Design 
feature 
Definition and categorization 
Functional 
design 
Screen 
size 
• Relative proportion of the screen size in comparison to the frontal body 
of the mobile phone.  
• Five categories are used to classify the screen size: 0/100, 25/100, 
50/100, 75/100 and 100/100 screen display of the front of the mobile 
phone. 
Body width 
• Proportion of length relative to width.  
• Two categories classify width of body:  
1) Wide phones’ heights in relation to width are below the average 
proportions (.473) of the sample.  
2) Long phones’ heights in relation to width are beyond the average 
proportions (.473).   
Keyboard 
• The buttons that allow usage of the mobile phone. 
• Three categories classify the design of the keyboard:  
1) Original keyboards contain all the buttons on the frontal body of the 
mobile phone.  
2) Basic keyboards contain some of the buttons on the front of the body 
of the mobile phone but the keyboard numbers are hidden (so-called 
slider action keyboard). 
3) Hidden keyboards refer to models where no buttons are on display 
on the front of the phone and where all buttons are hidden or it has a 
virtual keyboard.  
• Note that for basic and hidden keyboards the user needs to open the 
phone in order to access buttons.  
Aesthetic 
design 
Color 
• The color that covers the majority of the phone’s frontal body.  
• Two categories are used to assess the color: 
1) Traditional colors refer to colors that have traditionally been used on 
mobile phones, i.e. black, grey, white and silver. 
2) Colorful colors refer to all colors other than traditional colors, such as 
for example, different shades of red, blue, pink, orange and green. 
Body 
thickness 
• The thickness of the mobile phone in millimeters (mm).  
• Two categories are used to assess the thickness of body: 
1) Thick phones were thicker than the mean thickness (µ=18.74) of the 
phones in the sample.  
2)Thin phones were thinner than the average of the sample.   
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Hypotheses Development 
Figure 1 shows the proposed model. In short, it illustrates that functional design positively affects a mobile phone’s 
perceived ease of use and usefulness. Perceived ease of use and usefulness is in turn positively related to 
satisfaction with the mobile phone, and the positive relationship between satisfaction and repurchase intention is 
positively moderated by aesthetic design. We partly embed this model in the theory of technology acceptance (TAM) 
(Davis, Bagozzi, & Warshaw, 1989) to bring robustness to our predictions. The TAM was originally developed to 
explain how employers will adapt technological systems (Davis et al., 1989), but it has been used broadly across a 
range of different contexts (Huang, Lin, & Chuang, 2007; Wu & Wang, 2005). Furthermore, researchers have 
extended, borrowed, and also redefined TAM concepts and ideas to fit different research purposes (Lee et al., 
2003). We do the same. Since studies on product upgrading imply that usage of current products is an important 
ingredient in understanding upgrading decisions (Okada, 2006), we test perceived ease of use and usefulness in the 
proposed model. Also, drawing on findings in the upgrading literature showing that satisfaction can help to explain 
upgrading (Okada, 2001), we include a measure of satisfaction in the model. 
 
Figure 1. Proposed model of the role of design for upgrading  
Functional design  
The model proposes that functional design has a positive association with perceived usefulness and ease of use. 
More specifically, it considers the hypothesis that consumers perceive that the following types of mobile phones are 
useful and easy to use: a mobile phone with a large screen relative to the body, a phone that is relatively more 
narrow than wide, and phones with a hidden or displayed keyboard. Such relationships likely occur for several 
reasons.   
 
Firstly, mobile phone designers have experimented with screen size as mobile phones’ role has evolved from simply 
making phone calls to performing other activities, such as browsing the Internet and watching movies (Chae & Kim, 
2004; Lindholm, Keinonen, & Kiljander, 2003; Vadas, Patel, Lyons, Starner, & Jacko, 2006, Tuunainen, Tuunanen, & 
Bastek, 2009). A relatively large screen size in relation to the body of the phone is better suited to the interactive 
 
 
Functional 
design 
Width of 
body 
Keyboard 
Screen size Usefulness 
Perceived-
ease-of-use 
Color Thickness 
of body 
Satisfaction Upgrading 
Frequency 
Aesthetical design 
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functions that mobile phones offer today and thereby positively affects perceived usefulness and ease of use. A 
relatively large screen enables the consumer to comfortably read and interact with a phone (Chae & Kim, 2004).  
 
Secondly, considering that mobile phones are used daily for a growing range of applications, consumers expect to 
be able to hold the phone comfortably while interacting with the screen. Mobile phone manufacturers frequently 
design mobile phones that are ergonomic and easy to use (Hirotaka, 2003). Phones that are relatively narrow (rather 
than wide) are likely to be easier to hold because they fit more comfortably in the palm of a hand. Consequently, 
consumers will perceive devices that are narrower in proportion to their length (as compared with phones that are 
relatively wider) as easier to use and more useful.  
 
Thirdly, manufacturers have introduced more powerful applications, features, and functions that make mobile 
phones devices of more interactive communication (Lindholm et al., 2003). This trend places higher demands on 
mobile phone designers: in order to keep users satisfied, they need to design devices that are user-friendly in terms 
of providing interactive services (e.g., video, chatting etc.) but nevertheless small in size. Some people even claim 
that mobile phone designers are making some mobile phone models too small for ease of use. For example, 
Kurniawan, Nugroho, and Mahmud (2006) show usability problems associated with small buttons and small screens, 
simply because users find it hard to dial when the buttons are small and close to each other. Also, watching tiny 
screens might not be comfortable in the long run. For this reason, smart keyboard design is essential. The 
keyboard—that is, the set of buttons and their configuration—is likely to play a vital role in consumers’ perceptions of 
a phone’s ease of use and usefulness. Mobile phone manufacturers have introduced a variety to solutions to make 
keyboards easier to use. In some models, the keyboard is hidden within the phone (shell model), which allows the 
manufacturer to build in larger buttons that are easier to use, which should resolve problems with dialing and using 
the more powerful features and applications. More recently, touch screen keyboards have further emphasized the 
need to design functional keyboards (virtual or physical). Therefore, we propose: 
 
H1: Functional design elements relate positively to perceived ease of use.   
H2: Functional design elements relate positively to usefulness.  
 
Bruner and Kumar (2005) show that usefulness and ease of use contributed to people’s attitudes toward handheld 
devices. Other studies support this relationship (e.g., Chen, Yen, & Chen, 2009). Johnson and Hignite’s (2000) 
findings show no direct relationship between usefulness and attitude. However, they focused on a student 
population, which may limit the applicability of their results. Also, anecdotal evidence would suggest that it is likely 
that perceived ease of use and usefulness is related to satisfaction with a product. Therefore, we propose: 
 
H3: Perceived ease of use associates positively with satisfaction.   
H4: Perceived usefulness associates positively with satisfaction. 
 
Aesthetic design  
The model proposes that aesthetic design (color and thickness of body) moderates the relationship between 
satisfaction and upgrading frequency. Aesthetic elements do not necessarily improve a phone’s functionality. 
Instead, consumers are likely to buy aesthetic products simply to be unique or trendy or because they are bored and 
want change. Consequently, a new phone’s aesthetic design may predict how often a consumer will upgrade their 
phone (Meyer, Zhao, & Han, 2008). More specifically, the owners of relatively thin and colorful mobile phones are 
likely to have a shorter cycle of upgrading because they may be prone to buying a new phone simply to show that 
they are trendsetters and are able to do so (Meyer et al., 2008). Notably, Okada’s (2001, 2006) studies show that 
consumer upgrading is seldom due to their dissatisfaction with their current products (and such a reason would be 
highly unwanted because dissatisfied consumers are likely to switch brands). On the contrary, Okada (2001) reports 
that consumers who are satisfied with their products are more likely to upgrade than people who were dissatisfied. 
Therefore, a mobile phone’s aesthetic design components have moderating effects on the link between satisfaction 
and upgrading. Firstly, color plays an important role in upgrading because colorful designs may become outdated 
more quickly than designs that use basic colors. Color is an important driver of upgrading that serves to attract 
customers’ attention (Kimle & Fiore, 1992) and create interest in a product (Chamblee & Sandler, 1992). Secondly, 
phones are becoming slimmer. A phone’s color and thinness may influence rate of upgrading irrespective of the 
owner’s satisfaction with their old phone. People associate new colors and thinness with technological advances, 
which is important to consumers who want top-of-the-line phones that make them look up-to-date with market trends 
(Meyer et al., 2008). This outcome does not mean that these consumers are necessarily dissatisfied with their 
current phones. Therefore, we propose: 
 
H5: Aesthetic design moderates the effect of satisfaction on upgrading frequency.  
 
RESEARCH METHOD 
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We collected data for our study by recruiting a marketing research agency to carry out a mall intercept study in 
Beijing and Shanghai. The data was collected in the year 2009. During four days, a Chinese research team 
interviewed mall visitors who owned a mobile phone with more features than simply calling and texting. The 
consumers selected for the study owned mobile phones that had numerous features; the consumers could also 
perform a wide variety of functions on their phones other than making phone calls. The team selected consumers 
who owned phones that had more advanced features than just calling and texting because such consumers 
comprise a representative market group aware of the latest developments in the mobile phone market. Consumers 
who only own a very basic phone are not likely to be able to express opinions about usefulness and ease of use that 
would be of interest for mobile phone manufacturers. They may only use their products for a single function (such as 
making phone calls), which limits their understanding of the possibilities that mobile phones can provide. As such, 
we assembled a representative sample of mobile phone users who would be aware of market developments and 
have actual usage experience of advanced phone models. The interviews were conducted on Xujiahui and Sichuan 
Road. Of 250 people approached, 175 agreed to participate in the study. Of these 175 people, five did not own 
advanced mobile phones and were excluded. 
 
Similarly to Talke et al. (2009), this study focuses on design based on the products that consumers already own. To 
assess the design of the mobile phones that people owned, in the first phase we asked the respondents to state their 
phone’s brand, model, and color. The sample included a total of eighty different mobile phone models. In the second 
phase, we collected the design specifications of the phone models from the manufacturers’ product information 
websites. Table 2 summarizes the design dimensions in this study. Table 2 shows that half of the phone models in 
the data had a screen that covers half of the front body of the phone. Roughly half of the phone models had a narrow 
body and half a wide body. Half of the phone models had a full keyboard on the front body. Slightly over half of the 
models were thick. Most of the phones came in a traditional color (black or gray). 
 
Table 2. Descriptive statistics of design dimensions in the sample 
Construct Dimension Category No (%) 
Functional design 
Screen size 0/100 3.4% 
 25/100 19% 
 50/100 50% 
 75/100 27.6% 
 100/100 0% 
Body width Long  49.1% 
 Wide 50.9% 
Keyboard Original 55.2% 
 Basic 28.4% 
 Hidden 16.4% 
Aesthetic design 
Body thickness Thick 57.8% 
 Thin 42.2% 
Color Traditional 79.4% 
 Colorful 20.6% 
 
Scales 
We measured perceived ease of use with a three-item, seven-point semantic differential scale adapted from Dellaert 
and Stremersch (2005) (“complex–simple”, “learning intensive–not learning intensive”, “difficult to use–easy to use”), 
and we measured perceived usefulness by following Moreau, Markman, and Lehmann (2001) and asking consumers 
to list the advantages of their phones. In line with Moreau et al. (2001), we formed the measure by numerically 
counting the advantages. We measured satisfaction using a seven-point, five-item scale adapted from Roehm and 
Sternthal (2001) with the items “like/dislike”, “bad/good”, “worth owning/not worth owning”, 
“impressive/unimpressive”, “high quality/low quality”. Upgrading frequency is the rate of how often the consumer 
replaces their mobile phone, which we measured by asking consumers to state how many mobile phones they had 
owned (“How many mobile phones have you owned since you bought your first one (include the current one)?”). This 
measure captures the extent to which consumers upgrade their mobile phone. Past purchase behavior is one of the 
strongest indicators of future purchases (Sheppard, Hartwick, & Warshaw, 1988), and therefore serves as a proxy for 
how often consumers upgrade their phones.  
Reflective and formative constructs 
This study uses both reflective and formative constructs. Reflective measures is the default in IS literature: it refers to 
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the fact that the measurement items are a reflection of the construct (Petter, Straub, & Rai, 2007). This is the 
approach used in classical test theory and factor analysis models (Fornell & Bookstein, 1982). As Petter et al. (2007) 
point out, often, however, “many timesSthe nature of the construct is not reflective, but formative” (p. 623). 
Formative constructs define the construct rather than reflect it (Petter et al., 2007). Formative construct consists of 
separate components that measure different parts of the construct (Chin, 1998a, 1998b). To this end, they need not 
to co-vary with each other because each item is designed to tap into a different dimension that jointly make up the 
construct (Petter et al., 2007). In other words, formative constructs are multi-dimensional construct in which the 
subdimensions represent the construct. This study treats functional and aesthetic components as formative 
constructs because they define the construct rather than reflect it, and their dimensions measure different parts of 
the construct. Research has shown that different aspects of functional and aesthetic design make distinct 
contributions to the construct and need not co-vary with each other (Creusen & Schoormans, 2005; Talke et al., 
2009). To this end, we consider  the different components of design as formative, rather than reflective, constructs. 
Figure 1 shows the model as tested using partial least squares (PLS) analysis on the sample of 170 respondents. 
Table 3 contains the description of the respondents. 
 
As Table 3 shows, half of the respondents were male and half were female; 35 respondents were between 18 and 25 
years of age, 50 were between 26 and 34; 50 were between 35 and 44, and 35 were between 45 and 55. Most 
respondents had a college education (82/170) and earnt between 300,000 and 400,000 Renminbi (RMB) 
(approximately 48,000-64,000 U.S. dollars) per year. 
 
Table 3: Sample description 
Age Gender Education Income (RMB) Phone brand 
18-25 
(20.6%) 
26-34 
(29.4%) 
35-44 
(29.4%) 
45-55 
(20.6%) 
Male (85) High school (15.9%) 
College (48.2%) 
University (34.1%) 
Higher education (1.75) 
- 300,000 
(29.4%) 
300,001-400,000 
(50.6%) 
400,001-500,000 
(11.2%) 
500,001-600,000 
(4.1%) 
Above 600,000 
(4.7%) 
Nokia 49.6% 
Motorola 11.9% 
Sony-Ericsson 17.1% 
Other 21.4% 
Female (85) 
 
 
    
Note: The number in brackets denotes the percentage of participants belonging to that group out 
of the total number of participants 
 
RESULTS 
We validated reflective indicators by checking the factor loadings, average variance extracted (AVE), and composite 
reliability. Table 4 shows the factor loading of each item. The individual item loadings presented in Table 4 show that 
all items had a load higher than .5 on their respective construct, which supports a high degree of individual item 
reliability (Hulland, 1999). To fulfil these criteria, we excluded one item from the ease of use construct. We used 
composite reliability to assess the internal consistency of items hypothesized to measure a single construct (Fornell 
& Larcker, 1981). The items measuring the constructs were internally consistent because all composite reliability 
values exceeded the .7 guideline that Nunnally and Bernstein (1994) suggest. 
 
Table 5 lists the statistics on factor level: it shows correlations, composite reliability, AVE, and square-root values of 
AVE (bolded on the diagonal). We examined the convergent validity of the constructs by examining each construct's 
AVE (see Table 5). Because all AVE values were above .5, the convergent validity of the constructs used in this 
study is acceptable (Chin & Newsted, 1999). In addition, Table 5 compares each construct’s squared AVE with the 
correlations of the constructs for discriminant validity (Fornell & Larcker, 1981). For all the constructs, the square of 
the AVE exceeded the correlation between the constructs. This result provides evidence for discriminant validity 
(Chin, 1998a).  
 
For formative constructs, the interpretation is based on content validity (Petter et al., 2007). Because formative 
indicators need not be correlated, the loadings or reliability estimates of formative indicators provide no meaningful 
interpretation (Bollen, 1984; Bollen & Lennox, 1991; Chin, 1998b). To this end, the assessment of formative 
constructs is based on content validity; that is, is the construct captured as defined in the literature (Diamantopoulos 
& Winklhofer, 2001; Petter et al., 2007) and does its indicators lack multicollinearity (Diamantopoulos & Winklhofer, 
2001; Petter et al., 2007). We define functional and aesthetic design per the existing literature (Creusen & 
Schoormans, 2005; Talke et al., 2009) and, as can be seen in Table 4, the correlation coefficients between the 
indicators were not subject to multicollinearity. This provides evidence for the validity of the formative constructs. 
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Table 4. Item loadings 
Concepts Items Loading 
Perceived ease-of-use Easy to use .87 
 Learning intensive .71 
Satisfaction Like/dislike .77 
 Bad/good
 
.84 
 Worth owning/not worth owning .74 
 Impressive/unimpressive .70 
 
High quality/low quality .72 
 
 
 
 
Table 5. Descriptive statistics on factor level 
 (1) (2) (3) (4) (5) 
(1) Functional design -     
(2) Usefulness .128 .911    
(3) Perceived ease-of-use .199 .007 .793   
(4) Satisfaction .081 .101 .466 .922  
(5) Aesthetic design .094 .106 -.036 -.010 - 
Composite reliability - .71 .77 .75 - 
Average variance extracted - .83 .63 .85 - 
**. Correlation is significant at the .001 level (2-tailed) 
*. Correlation is significant at the .05 level (2-tailed) 
Note: Square root values of average variance extracted are bolded on the 
diagonal. 
 
Table 6 lists the results for the study. 
 
Table 6. Results for the structural model 
Relationship β coeff. p-value T-value Conclusion 
Functional design  Perceived ease-of-use .199 .01 2.04 H1 supported 
Functional design   Usefulness .128 ns. .96 H2 not supported 
Perceived ease-of-use  Satisfaction .466 .01 5.41 H3 supported 
Usefulness  Satisfaction 
.098 .10 1.30 
H4 marginally 
supported 
Aesthetic design x Satisfaction  Upgrading 
frequency  
.806 .05 2.26 H5 supported 
 
H1 states that functional design elements are positively related to perceived ease of use. Our results support H1: 
functional design elements had a positive association with perceived ease of use (β = .199, t = 2.04, p <.01). H2 
postulates that functional design elements are positively related to usefulness. The data does not support this 
hypothesis; the path coefficient for functional design on usefulness was non-significant (p <.10). H3 states that 
perceived ease of use is positively associated with satisfaction. Our results support this hypothesis; perceived ease 
of use had a positive influence on satisfaction (β = .466, t = 5.41, p <.01). H4 postulates that perceived usefulness is 
positively associated with satisfaction. The data marginally support this hypothesis (β = .098, t = 1.30, p <.10). H5 
states that aesthetic design moderates the effect of satisfaction on upgrading frequency. The data support this 
proposition (β = .806, t = 1.96, p <.05). Importantly, the data shows a positive moderating effect of design, which 
illustrates a quicker rate of upgrading for aesthetically pleasing phones. The main effects of satisfaction and 
aesthetics were also significant (satisfaction: β = .312, t = 2.05, p <.01); (aesthetics: β = .952, t = 2.26, p <.01).        
 
DISCUSSION 
Customers upgrading their mobile phones comprise an important segment for the saturated mobile phone industry. 
Previous research has proposed different ways in which firms might convince customers to upgrade their products 
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(Okada, 2006). Here, we tested the idea that different aspects of design play a role in understanding consumer 
upgrading frequency. The findings suggest that functional design is positively associated with perceived ease of use 
(Chae & Kim, 2004; Hirotaka, 2003; Kurniawan et al., 2006), which, in turn, is linked to satisfaction. We expected 
this result since it is in line with previous research suggesting that certain aspects of design is associated with how 
to use a product (Bloch, 1995; Veryzer, 1995). However, unexpectedly, our data do not show significant results for 
the relationship between functional design and perceived usefulness. The non-significant relationship found in this 
study might be due to several reasons. First, as is common, we measured perceived usefulness as a list of benefits 
that the consumer finds with owning a product. However, since functional design in mobile phones is measured here 
as screen size, body width, and keyboard, it is possible that consumers mention other benefits with their mobile 
phone that is not directly linked to design. For instance, consumers might list benefits on a more abstract level, such 
as “keep in touch with other people”. Second, it is also possible that consumers buy products (such as mobile 
phones) for hedonic reasons (Van der Heijden, 2004). Therefore, other variables, such as perceived enjoyment and 
pleasure, that we did not measure might be parts of the equation that would help to understand these results. 
Further research into this issue could prove useful in future studies.  
 
In line with our predictions, satisfaction was associated with purchasing frequency in our data. This means that 
consumers who are satisfied with their mobile phone tend to be consumers who also are likely to upgrade their 
phones more often. More importantly for this study, the results show that elements relating to design aesthetic, such 
as color and body thickness, moderate the relationship between satisfaction and upgrading frequency. The findings 
suggest that consumers who own colorful and thin mobile phones are more likely to upgrade despite being satisfied.  
 
Two explanations for this finding are possible. Firstly, previous research shows that the color of the product is 
attractive to consumers, but this attraction does not last long after purchase (Garber, Hyatt, & Starr, 2000). This may 
explain why consumers owning a colorful phone are more likely to upgrade at a quicker pace. Secondly, consumers 
of a certain type (innovators) choose to buy thin mobile phones because doing so reinforces their technology-savvy 
identity; as a result, these consumers are more likely to upgrade. Although these consumers may also be looking for 
new functional advantages, they also want to stay on top of current market trends. Since thin mobile phones are 
often more technologically advanced, this study’s results therefore support the idea that consumers who are 
innovators, early adopters, or early majority upgrade more quickly (Bass, 2004). Companies frequently release 
trendy mobile phone designs and advertise them intensely, which may entice these types of customers to buy new 
mobile phones.  
 
This study contributes to the literature on upgrading behavior by showing that design variables can help to predict 
upgrading behavior. Previous research has largely focused on technological advancement as a predictor for 
upgrading decisions (Okada 2001, 2006; Shih & Schau, 2011). In this study, we bring other variables into the 
equation and propose functional and aesthetic design as predictors. Our results show that a basis for frequently 
upgrading one’s mobile phone is perceived usefulness and satisfaction, which are predicted by functional design. 
Also, aesthetic design seems to enhance the relationship between satisfaction and upgrading frequency, which 
makes aesthetic design an important component; although consumers are satisfied with their current phone, they 
may still upgrade for aesthetic reasons.         
 
Implications for Practice 
This study’s results have implications for practitioners, too. Based on the results, practitioners should focus on 
different design aspects depending on whether they want to increase consumers’ upgrading behavior or perceived 
ease of use. In order to increase perceived ease of use, firms should design phones that have a large screen, fewer 
visible buttons, and a relatively narrow body. However, although the data showed significant effects, the variation of 
width in relation to length is limited in the sample and therefore practitioners should be cautious when drawing 
practical implications.  
 
Furthermore, the results indicate that, in order to increase upgrading frequency, firms should design their phones in 
colors other than gray, black, and white. In addition, in order to increase upgrading, firms should make their phones 
thinner. The results also indicate that the consumers who already own mobile phones with trendy design elements, 
such as vivid colors and thin body, are also those who are likely to upgrade their phone. Therefore, mobile phone 
firms should target customers who are in the market for phones featuring these design elements because such 
consumers are more likely to upgrade than customers owning models that are thicker and more traditional in color. 
 
Limitations and future research  
This study has several limitations. The first limitation concerns the results’ generalizability. We tested the model in a 
mobile phone context and the findings cannot be directly generalized to other contexts. Further research is therefore 
needed to investigate if these results can be replicated (or are replicable) in other contexts. The second limitation 
concerns the Chinese sample since consumers from other cultures may have different attitudes toward different 
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types of design, and mobile phone usage might differ between cultures as Tuunanen, Peffers, Gengler, Hui, and 
Virtanen (2006) suggest. As such, we encourage further work on this topic in different contexts.  
 
In addition, due to the timing of the empirical work, we were not able to fully observe the impact of touch screen 
interfaces and virtual keyboards on consumer’s perceived ease of use and usefulness of mobile phones. From Table 
3, we can see that, at the time, the majority of our subjects still had a keyboard-based mobile phone. It would be 
interesting to see how the transition from keyboard-based mobile phones to touch screen interfaces and virtual 
keyboards would change the results. Nevertheless, we see this as an interesting avenue for further research. 
 
Furthermore, we see that the design of mobile phones offers many potential topics for future research. For example, 
scholars who are interested in contributing to this area may be interested in at least the following two topics. Firstly, 
the results suggest that consumers who own a mobile phone with aesthetic design elements are also those 
consumers who are most likely to frequently upgrade their mobile phones. Future research could investigate the 
possible relationship between the propensities of different consumer groups to adopt new products and design 
elements (Bass, 1969).  
 
As technological advancements are rapid in the mobile phone industry, the product’s function has changed from 
being an ordinary communication device to a multi-functional gadget. This change leads to what researchers call 
feature fatigue (Mick & Fournier, 1998; Thompson, Hamilton, & Rust, 2005) and scholars have reported that some of 
the consumers actually want mobile phones with fewer functionalities (Sell, de Reuver, Walden, & Carlsson, 2012). 
Researchers desiring to study the design elements of mobile phones could investigate how design is related to 
perceptions of feature fatigue.  
 
Also, our measure of upgrading frequency is based on measures of how many mobile phones a person has 
previously owned. Even though the number of mobile phones a person has previously owned is likely to say 
something about that person and is likely to predict future behavior (Sheppard et al., 1988), it should be recognized 
that we cannot be sure that the upgrading rate will continue in the future. For this reason, in future research, we 
encourage researchers to look into this issue. 
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